Background Anxiety disorders have high prevalence in people with intellectual disabilities. In populations without intellectual disabilities, cognitive behavioural therapy is a first line psychological therapy for these presentations. There is no existing review of the range of methods and outcomes from intervention studies in this area. Method A systematic review was carried out following guidance in the Cochrane handbook for systematic reviews of interventions. Results Nineteen studies were identified. The majority of reports were descriptive case studies; the most frequently described presentations were nonspecific anxiety disorders and post-traumatic stress disorder; the most frequently described cognitive techniques were psycho-education and interventions directly aimed at thoughts and beliefs and most studies reported positive outcomes, although the better controlled studies tended to report less comprehensive impacts.
Introduction
There is a generally higher incidence of mental ill health reported for adults with intellectual disabilities than for those without intellectual disabilities. In particular, there is a 2-year incidence of affective disorders of 8.3% and for anxiety disorders of 1.7% (Smiley et al. 2007) . Prevalence rates for specific anxiety presentations have been reported, for example, Reid et al. 2011identify a point prevalence of 1.7% for generalised anxiety disorder, 0.7% for agoraphobia, 0.3% for social phobia, 0.3% for post-traumatic stress disorder (PTSD) and 0.2% for specific phobias. The evidence for a number of these presentations has received attention, for example, PTSD (Mevissen & De Jongh 2010) , phobia (Jennett & Hagopian 2008) and obsessive-compulsive disorders (Matson & Dempsey 2009 ).
In the UK, clinical guidance is produced by the National Institute for Health and Clinical Excellence (NICE). NICE guidance for the general population has been developed for a number of different anxiety presentations, for example, social anxiety (National Institute for Health and Clinical Excellence 2013), PTSD (National Institute for Clinical Excellence 2005a) and obsessive-compulsive disorder (National Institute for Clinical Excellence 2005b). The structure of interventions identified as good practice typically place cognitive behavioural therapy (CBT) intervention in the first steps of treatment, for example, NICE guidance for Generalised Anxiety Disorder and Panic Disorder in Adults (National Institute for Health and Clinical Excellence 2011) identifies stepped interventions, with step one as 'Identification and assessment, education about Generalised Anxiety Disorder (GAD) and treatment options and active monitoring', step two as 'lowintensity psychological interventions, individual nonfacilitated self-help, individual guided self-help and psychoeducational groups', step three 'choice of a high-intensity psychological intervention (CBT/ applied relaxation) or a drug treatment' and step four 'Highly specialist treatment, such as complex drug and/or psychological treatment regimens, input from multi-agency teams, crisis services, day hospitals or inpatient care' (National Institute for Health and Clinical Excellence 2011). Thus, psychological interventions identified in this guidance are primarily psycho-educational and cognitive, with increasing involvement from medication and wider multidisciplinary service support. While these recommendations are not based upon evidence that is directly applicable to people with intellectual disabilities, it would be reasonable to expect that treatments that are effective for people without intellectual disabilities will be effective for some people with intellectual disabilities.
In recent years, there have been a number of reviews of interventions for mental ill health in people with intellectual disabilities. NICE guidance for people with intellectual disabilities and mental health problems suggests that CBT should be considered to treat depression or 'subthreshold depressive symptoms' in people with mild intellectual disabilities and that relaxation therapy and graded exposure should be considered to treat anxiety symptoms (National Institute for Health and Clinical Excellence 2016). Vereenooghe and Langdon (2013) report a meta-analysis of psychological therapies for people with intellectual disabilities. They report CBT is effective for both anger and depression; however, there was no evidence of effectiveness for other psychological therapies. Koslowski et al. (2016) report a meta-analysis of randomised controlled trials (RCTs) of interventions for mental ill health of people with intellectual disabilities. This review was not limited to psychological therapies but was limited to only RCT or non-randomised controlled trials, and thus, this paper reports that no interventions are seen as effective. There is generally better reported evidence for the effectiveness of CBT and associated interventions for depression with a number of small scale controlled trials specific to depression (e.g. Hartley et al. 2015) , similar small scale RCTs of 'trans-diagnostic' approaches (e.g. Lindsay et al. 2016 ) and definitive trials of behavioural activation (Jahoda et al. 2017) .
There has been continued development of cognitive behavioural techniques (Hartley et al. 2015) , assessment (Stott et al. 2017 ) and understanding of therapy process (Jahoda et al. 2009; Dagnan et al. 2016) , and the field is primarily developing through clinical practice and case studies and case series. The purpose of this systematic review is to examine the current use of cognitive behavioural interventions with individuals diagnosed with an intellectual disability and an anxiety disorder. The emphasis of the review is to examine all reported interventions to develop a narrative that describes the intervention and approaches used in order to support the further development of intervention in this area.
Method

Literature searches
This systematic review followed guidance available in the Cochrane handbook for systematic reviews of interventions (Higgins & Green 2011) and was registered with Prospero (project number: 2016: CRD42016037234).
Definitions
The systematic review question incorporates a number of concepts which are defined below.
Cognitive behavioural therapeutic interventions
Cognitive interventions emphasise the cognitive mediation of activating events and their effects on emotional, behavioural and somatic outcomes; this includes those targeted at cognitive deficits (i.e. lack of self-monitoring or self-talk in anxiety provoking situations, psycho-education) or cognitive distortions (i.e. unhelpful thinking styles such as catastrophising). In this review, the primary focus is on cognitive interventions; however, we consider that is unlikely that such interventions will be reported in the absence of associated behavioural elements. Behavioural elements will be based within associative or reinforcement based learning and may include training in skills such as relaxation and exposure (Kennerley et al. 2016) .
Intellectual disability
Intellectual disability is defined as significant impairment of intellectual and adaptive functioning than begins in the developmental period (World Health Organization 1992).
Anxiety disorders
According to the Diagnostic and Statistical Manual of Mental Disorders Library (American Psychiatric Association 2013), anxiety disorders can include debilitating levels of fear and anxiety in response to a physical or cognitive stimulus which leads to changes in behaviour to mediate the emotional response to the anxiety producing stimulus.
Key search terms
The research team developed these search terms based on the above concepts. Final search terms were agreed following a pilot search of the literature. Inclusion and exclusion criteria were co-created by the research team following the initial pilot search and review of the literature.
Inclusion criteria
Studies must report intervention with a cognitive component. If the authors described their intervention as cognitive, this was sufficient to bring the paper through to review of full manuscript, and the protocol allowed the authors to exclude such papers if an intervention associated with CBT was not then identified. Interventions such as guided selfhelp, psycho-education, verbal self-regulation (e.g. simple self-statements), cognitive restructuring and problem solving were included.
1. The intervention reported is targeted at symptoms of anxiety either solely or explicitly as part of a trans-diagnostic intervention. 2. Must contain measurement of the effect of the intervention on anxiety symptoms (i.e. premeasurement and post-measurement or comparison with a control group). 3. Participants must be 18 years of age or older 4. Participants should be reported as people with intellectual disabilities, or in groups with mixed presentations (e.g. people with autism) the group should be at least 50% people with intellectual disabilities. 5. Any mode of delivery (e.g. face-to-face, group and computerised)
Exclusion criteria
1. Not written in English. 2. Papers focusing on interventions not considered to contain both cognitive and behavioural elements. In particular, interventions such as behavioural activation and 'third wave' therapies using approaches such as acceptance and commitment therapy or mindfulness were not included unless there was a specific cognitive component.
Electronic database searches
The following databases were accessed; EMBASE For each database, no date limit was set and search criteria were applied to the keyword, title and abstract. The key search terms were placed into the Boolean format before being run through each database. Careful consideration was given to possible alternative terms and spellings for key search terms. The search terms used where ('cognitive behav*' OR 'cognitive therap*' OR cognitive OR CBT) AND (anxious* OR anxiet* OR phobia* OR 'posttraumatic stress' OR 'post traumatic stress' OR PTSD OR 'obsess* compuls*' OR OCD OR OCB OR 'social phobia' OR 'generalised anxiet*' OR 'generalised anxiet*' OR 'social anxiet*') AND ('intellectual* disab*' OR 'learning disab*' OR 'developmental* disab*' OR 'mental* retard*' OR 'mental* handicap*').
Study selection
All studies were managed using the online EndNote programme. The automatic duplicate removal function was used initially and then further duplicates were removed by hand. The remaining results were screened using the above criteria and a three level filtering process through title, abstract to full article.
To ensure the reliability of the screening process, the initial title screening was completed jointly by two of the authors and independently by the lead author. At the final screening stage, full papers were reviewed by all authors jointly and any disagreements resolved through discussion.
Filtering process
The initial database searches yielded 3202 results. There were 2864 duplicates removed. Upon screening by title according to the aforementioned criteria, a further 239 results were removed. Abstracts of the remaining papers were reviewed for relevance to the review question resulting in a further 68 results being removed. The remaining 31 papers were reviewed fully for relevance and adherence to the inclusion and exclusion criteria. A total of 19 papers were then included in the final analysis and review. The detail of filtering is presented in Figure 1 . Many systematic reviews include a quality assessment of the papers included. In this review, the aim is not to report systematic comparisons of intervention but to highlight the current areas that are under development within the literature. The majority of papers included in the review are descriptive case reports. There is little specific guidance for quality for such reports. In the section on design, we discuss a number of aspects of presentation and structure of reports that highlights quality issues in the papers included.
Results
After the screening process was completed, information on Participant Group, Presenting Problem, Therapy/Approach, Design, Outcome Measures and Results was extracted from the final 19 articles. Please see Table 1 for summaries for each article.
Participant group
In total, the papers reported 107 people who were actively treated; there were 45 men and 62 women with an age range of 17 to 73 years old, the majority of participants in their early 20s to early 40s. Seventyfive participants were described as having mild intellectual disabilities, seven (from two studies) were described as having mild to moderate intellectual disabilities; the level of intellectual disability was not described for 13 people in two studies. Kroese et al. (2016) do not specifically describe the level of disability of the 12 participants in their study; however, they do report that all were able to consent to participate in the study.
Presenting problem
Studies reported interventions for PTSD (six studies, 17 participants), phobia (three studies, three participants), obsessive-compulsive symptoms (two studies, two participants), panic (one study, one participant) and hoarding (one study, 14 participants). Seven studies (70 participants) describe interventions for non-specific anxiety or offered the same treatment for more than one specific anxiety presentation. For example, Stuart et al. (2014) describe a behavioural activation intervention for a woman with low mood and persistent worry; they do not give a specific diagnosis; however, the paper is of interest in describing interventions that address 'worry', an anxiety presentation that is less well addressed in the papers reviewed here. The three RCT studies were trials of 'trans-diagnostic' CBT interventions for 'mood disorders'. For example, in the treatment group in Lindsay et al. (2016) , three people presented with anxiety, three with depression, two with mixed anxiety and depression, three with bereavement with anxiety and depression and one with pathological jealousy. Hassiotis et al. (2013) recruited 16 people to a treatment group with Mini PASADD scores (Moss & Brennan 2002) for both depression and anxiety above the measure's cut-off scores. Cooney et al. (2017) report a treatment group of 24 of whom 13 people were presenting with anxiety only and four with 'comorbid' anxiety and depression.
Therapy/approach
While all studies contained a cognitive and a behavioural element the specific techniques and approaches implemented varied widely. Where detailed, the number of sessions offered to the participants ranged from one to 30 sessions. The most common cognitive techniques employed were psychoeducation (nine studies, 47 participants) and approaches explicitly addressing beliefs or selfstatements (12 studies, 80 participants). Terminology varies in the papers, for example, Prangnell and Green (2008) describe the use of 'cognitive restructuring' in treatment of dental anxiety with a 54-year-old man with mild intellectual disabilities. Their description of Children's Yale-Brown Obsessive-Compulsive Scale (Scahill et al. 1997) and the anxiety disorders interview schedule for children (Silverman & Albano 1996) the approach suggests that although based on a formulation of the presenting issues, the core anxiety provoking beliefs were not challenged through 'Socratic' approaches but through determining helpful alternative self-statements that were prompted through the use of flashcards; a similar approach is described as 'self-talk' by Douglass et al. (2007) , as 'coping statements' by Hurley (2007) Psycho-education is similarly a broad intervention that can deliver a rage of information and therapy material. Thus, in the studies reviewed here, psychoeducation varies from offering simple and brief information 'about the normality of negative automatic thoughts' (Stuart et al. 2014) , a 'psychoeducational game, quiz or role-play' at the end of every session that was based on the content of the session (Douglass et al. 2007 ) and core processes involved in the clinical presentation such as the 'neuropsychology of trauma (how our bodies remember)' .
The most common behavioural techniques used were relaxation (13 studies, 67 participants) and explicit exposure (seven studies, seven participants); although exposure is likely to be an element in most anxiety interventions. There are a number of methods of teaching relaxation that have been reported in the literature for people with intellectual disabilities. For example, Cooney et al. (2017) describe an eight session computer-based intervention which uses a different relaxation approach at the end of each session. In the studies reviewed here, the most commonly used form of relaxation was progressive muscle relaxation (10 studies); this was generally described as having been simplified although the details of this were not available in any study; two studies referred to locally available standardised scripts for this. This was most commonly accompanied by breathing exercises (7 studies) with one study describing breathing alone as part of a meditation-based intervention (Cowdrey & Walz 2015) . The remaining studies described relaxation that was only used in one study reviewed (e.g. visualisation, yoga, meditation and other exercises) or that was not described beyond stating that the intervention included 'relaxation' techniques.
Anxiety disorders are constructed within an associative learning paradigm, and exposure is often at the core of interventions (Mineka & Zinbarg, 2006) . Seven studies in this review reported explicit exposure, for example, Carrigan and Allez (2016) describe an adaptation of Ehlers et al.'s (2005) CBT intervention for PTSD which involves detailed rehearsal of the traumatic event within a safe therapeutic context; Hurley (2004) used a graded exposure and response prevention, with counterconditioning involving relaxation; and Cowdrey and Walz (2015) describe exposure for spider phobia with a hierarchy working up to the point that the client could hold a real spider. Other studies report interventions with implicit or imaginal exposure, often through role play or imaginal rehearsal. Imaginal exposure was most frequently observed in studies describing treatments for trauma (e.g. Kroese & Thomas 2006; Carrigan & Allez 2016) .
Outcome measures
Several studies used a combination of outcome measures (10 studies, 48 participants). The following trends were identified: self-report without a specified standardised measure (seven studies, seven participants); staff, therapist or researcher observations (three studies, five participants) and interviews (two studies, 14 participants). Where standardised measures were used the most common were the Glasgow Depression Scale -learning disability (Cuthill et al. 2003 ) and the Glasgow Anxiety Scale -intellectual disability (Mindham & Espie 2003) or both (six studies, 66 participants). The remaining standardised measures used were only used in one study and were either specific to the presenting problem or more general measures of distress (nine studies, 83 participants).
Effectiveness
Due to the broad range of outcome measures employed comparisons of individual study results are not viable. However, all but one study reported a positive outcome, with seven studies reporting a 'significant' change in at least one outcome measures although these were a mix of statistical and subjective judgements of clinical significance; the one study not reporting a clear positive outcome was a feasibility study for a RCT which found that treatment as usual was more effective in reducing levels of anxiety in people diagnosed with depression than Manualised Individual Cognitive Behavioural Therapy (Hassiotis et al. 2013) . Of the other RCTs, Cooney et al. (2017) report a significant group by time interaction (the intervention group improved more than the nonintervention group) only for their core anxiety measure and Lindsay et al. (2016) report no significant group by time interaction for their anxiety measure.
Design
Over half of the studies were single case reports (11 studies, 12 participants); eight (eight participants) were entirely descriptive with no standardised measurement and four (five participants) used standardised measurement at pre and post intervention. One study (Cowdrey & Walz 2015) used a single case design with a stable baseline of 3 observation points and 11 intervention data points. Of the remaining studies, four (40 participants) reported group data (two of which were interventions for therapy groups and two were grouped data from individual interventions). There are one nonrandomised controlled trial and two RCT in the review. It is important to note that some of the individual case reports that did not report standardised measures instead present changes in observed behaviour, for example, Willner (2004) reports an intervention that resulted in a complete absence of traumatic nightmares following treatment. The maintenance of treatment effects is reported in one single case report (Willner 2004 ) although interventions are often extended with specific work described to ensure ongoing support outside of therapy; follow up is reported in the controlled trials and one of the group interventions.
The degree of detail in the case reports varies considerably. There are few clear guidelines for the reporting of such data; however, some journals offer clear structures that are required for publication of case reports. Following such structures would improve the ability to extract comparative data from future reports.
Discussion
This systematic review has identified 19 studies reporting cognitive behavioural interventions for people with intellectual disability and anxiety. Cases are reported for a number of specific anxiety presentations, with the most frequent being posttraumatic presentations; however, an equal number of studies describe non-specific anxiety presentations. The majority of studies were single case reports that are primarily presenting detailed accounts of interventions with less rigour in evaluation design ad no presentation of standardised measures. The most common interventions reported were psychoeducation (eight studies) and approaches addressing beliefs or self-statements (11 studies); the most common behavioural interventions were relaxation (12 studies) and exposure-based approaches (six studies).
It is notable that the two RCT studies (Hassiotis et al. 2013; Cooney et al. 2017 ) and the controlled trial (Lindsay et al. 2016 ) in this review both trial 'transdiagnostic' interventions. These describe a generalised approach to CBT that could be applicable to any mood disorder. There is an obvious appeal to an intervention that can be applied to a wide range of presentations with a clear evidence-based outcome. However, manualised application of CBT in mainstream mental health services such as Improving Access to Psychological Therapies services in England, specific models and associated interventions are used for specific diagnoses (Liness & Muston 2011) . For many anxiety presentations interventions are based on presentation specific formulations and teach skills and address the underlying cognitions and behaviours accordingly. For example, specific interventions for Social Anxiety focus on working with self-focused attention through in-session experiential exercises using video feedback, to test the client's self-perception (Dagnan & Jahoda 2006) . It is not known whether people with intellectual disabilities would benefit most from a transdiagnostic approach or presentation specific therapy, and this question requires further work to determine which presentations and populations would be best suited to the approaches. The more generalised structures of exploration of unhelpful cognition within trans-diagnostic approaches will apply to but may not fully address the specific information processing difficulties associated with specific presentations.
It is also notable that not all anxiety presentations are present in the literature in this review. In particular, generalised anxiety disorder and social anxiety or social phobias are not reported. There is theoretical exploration of social phobia as presented by people with intellectual disabilities (Dagnan & Jahoda 2006; Hemm et al. 2017) and there are commonalities between this presentation and the impact of stigma (Ali et al. 2015) and the social limitations of autism (Bejerot et al. 2014) . Generalised anxiety disorder is typically concerned with rumination and worry and cognitive interventions involve a focus on meta-cognitive understanding of worry process. Worry in the lives of people with intellectual disabilities has begun to be explored (Forte et al. 2011) , and some case studies in this area describe people who may be presenting with worry but which are not described in terms of generalised anxiety disorder and which use simpler arousal management approaches to treatment (e.g. Chapman et al. 2006) .
Cognitive therapy has been identified as effective for anxiety in adults without intellectual disabilities (e.g. Cuijpers et al. 2014 ) and had some clinical consensus supporting its application for people with intellectual disabilities (National Institute for Health and Clinical Excellence 2016); there are a number of different approaches described as cognitive that have been reported in work with people with intellectual disabilities. Dagnan and Chadwick (1997) identify two distinct approaches to cognitive therapy that have been used with people with intellectual disabilities. The first is based on a 'deficit' model that assumes that emotional and behavioural difficulties are due to a lack of cognitive skills and process. The second approach is concerned with 'cognitive distortion' and has been developed from a psychotherapeutic tradition. In the clinical models developed by therapists such as Beck et al. (1979) and Ellis (1962) , unhelpful or irrational emotions and behaviours are considered to be the products of distorted cognitions (e.g. beliefs, attributions, inferences and evaluations). In the current review, a range of interventions are described as 'cognitive' restructuring. They include very specific verbal self-regulation processes such as using a flash card system to prompt helpful selfstatements (e.g. Prangnell & Green 2008) to fully Socratic approaches where evidence for and against specific cognitions is considered (e.g. Lindsay et al. 2016) . The inclusion of a wide range of interventions under the heading 'cognitive restructuring' is not unique to reports of therapy for people with intellectual disabilities; however, the examples given here are very different interventions. In a field where the development of cognitive interventions is still at an early stage, it is important to be able to be precise in the terminology and descriptions used. We would suggest that cognitive restructuring is reserved to describe approaches within using Socratic or other collaborative and exploratory approaches to challenge and develop new meaning (e.g. Beck et al. 1979) . Approaches that offer alternative cognitions based on a generic formulation of the presentation could be described using terms such as 'specific selfstatements'. These labels would differentiate intervention based on cognitive deficit and cognitive distortion models (Dagnan & Chadwick 1997) .
The range of behavioural interventions reported is relatively predictable. Anxiety is typically understood as having associative learning as part of its aetiology. Thus, a traumatic or significant event or events becomes associated with a previously neutral stimulus which then becomes a trigger for the associated anxiety response; recent behavioural models of the development of anxiety are more nuanced and complex but they retain the core associative learning focus (Mineka & Zinbarg 2006) . Thus, exposure to the feared stimulus with supportive approaches to help people manage the associated anxiety until the association between the stimulus and anxiety is lessened is at the core of most treatments. The inclusion of relaxation to create counter-conditioning (the conditioning of a response that is incompatible with anxiety) is thus frequently evident in the interventions described here.
The review has some limitations; only studies in English have been considered and subsequently all but one study was completed in either the USA or the UK and the study has focussed only on studies in refereed publications (i.e. not included theses or other 'grey' literature or studies from authors that are under submission). The review has specifically addressed studies with a clear cognitive mediation focus and so excluded studies, for example, within a mindfulness (e.g. Idusohan-Moizer et al. 2015) or Eye Movement Desensitization and Reprocessing (EMDR) framework (e.g. Barrowcliff & Evans 2015) . However, we feel the review is more coherent for addressing interventions that share a common cognitive mediation change framework.
The majority of studies in this review are descriptive case reports with the primary aim of describing the approaches used. There are only three group trials all of which describe a 'trans-diagnostic' approach that is intended to be equally effective for depression and anxiety either find no significant results or significant results for some but not all presentations. Clearly, there is a need for further development of anxiety interventions and more systematic approaches to establishing their effectiveness. Compared to interventions for depression, anxiety has a wider variety of apparently distinct presentations. This may be one of the reasons for the lower level of case series, cohort or group treatment comparisons. However, there is also potential for development of general anxiety interventions involving planned hierarchies of exposure and general arousal reduction techniques (Chapman et al. 2006) . The area will benefit from focussed study of specific anxiety presentations and the focussed study of particular components of interventions. There is continued potential for the adaptation of the existing evidence-based approaches for people with intellectual disabilities (e.g. Dugas & Robichaud 2012 ) and a clear need for more systematic development of feasibility and RCT studies of promising intervention structures.
